Structural basis of neurogenic bladder dysfunction. III. Intrinsic detrusor innervation.
We studied the ultrastructure of intrinsic detrusor innervation in long-standing neurogenic bladder dysfunction in the human. Endoscopic or open detrusor biopsies were obtained from 15 female and 31 male patients 7 to 96 years old who had hyperreflexic neurogenic bladder dysfunction for less than 1 to 43 years. Of the patients 9 had meningomyelocele, 25 had spinal cord injury and 12 had a brain disorder. Changes in intrinsic detrusor nerves were evaluated by electron microscopy qualitatively and quantitatively according to predefined criteria. Axonal degeneration was observed in 44 of the 45 biopsies with discernible intrinsic nerves. Structurally normal axons were 5(1/2) or 4 times more common in brain disorder than meningomyelocele or spinal cord injury group biopsies (median 33%, 6%, 8%, respectively). Axonal regeneration, not encountered in nonneuropathic dysfunctional detrusors, was observed in restricted distribution in most biopsies (76%) and was independent of the duration of neurogenic bladder dysfunction. Axon sprouts were observed in 17 biopsies (38%), and copeptidergic axons formed 20% (median per biopsy) of discernible axon profiles in contrast to less than 1% in normal detrusor. Activated Schwann cells were observed in all but 1 biopsy. The axonal changes were not associated with the level or degree of spinal cord lesion in patients with meningomyelocele or spinal cord injury. Combined degeneration and regeneration is the characteristic change in intrinsic nerves of detrusor in upper motoneuron neurogenic bladder dysfunction. The observed changes offer the possibility of clinically recognizing neuropathic contribution to a dysfunctional detrusor, as well as the potential to distinguish its spinal versus supraspinal etiology.